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(57) ABSTRACT

The invention relates to a device, comprising a camera unit,
which is used to record images of the exterior area of a motor
vehicle, and a cover element, which can be moved from a
closed position to an open position by means of a drive,
wherein the camera unit is behind the cover element and
inaccessible from outside in the closed position of the cover
element and images can be recorded in the open position of
the cover element. For this purpose, the cover element has
an outer surface facing away from the camera unit, and the
drive interacts with a mechanism in such a way that the outer
surface is always in the exterior area of the motor vehicle in
each position of the cover element during the movement of
the cover element between the closed position and the open
position.
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1
DEVICE HAVING A CAMERA UNIT

The invention relates to a device, comprising a camera
unit which is used to record images of the exterior area of a
motor vehicle, and a cover element which can be moved
from a closed position to an open position by means of a
drive, wherein the camera unit is behind the cover element
and inaccessible from outside in the closed position of the
cover element and images can be recorded in the open
position of the cover element.

This application is a Continuation Application of Ser. No.
13/703,465 filed Dec. 11, 2012. The application claims
benefit of national phase of International Application No.
PCT/EP2011/058948 filed May 31, 2011 and published in
the German language. This application claims the benefit of
U.S. Provisional Application No. 61/354,151 filed Jun. 11,
2010, which is hereby incorporated by reference.

In addition, the invention relates to a process for attaching
said device having a camera unit and also to a device as an
assembly unit having a camera unit. Furthermore, the inven-
tion relates to a device with an assembly element and a cover
that together form a housing, specifically for a camera unit,
wherein at least one component, specifically a component of
a drive, is arranged inside the housing.

EP 1 003 068 B1 discloses a camera unit for recording
images of the exterior area of a motor vehicle. Here, a cover
element is provided that can be moved by means of a drive
from an open position to a closed position and vice versa. A
disadvantage of such a closing mechanism for moving the
cover element to the desired position is that it requires much
space. It was also found that much effort was required to
install such a device having a camera unit.

One of the problems to be solved by this invention is to
create a space-saving and compact device of the type
referred to above.

According to the invention, provisions are made for the
cover element to have an outer surface facing away from the
camera unit and for the drive to interact with such a
mechanism so that, during the movement of the cover
element between the closed position and the open position,
the outer surface is always in the exterior area of the motor
vehicle in any position of the cover element. Since, during
the movement to the desired position, the outer surface of
the cover element remains always outside the motor vehicle
body in the exterior area of the motor vehicle and is not
pivoted into the body of the motor vehicle as in prior art, it
is possible to create a very compact and space-saving device.
The drive with the mechanism for moving the cover element
requires little space and little installation room inside the
motor vehicle. It may be of special advantage to install such
a device in the rear area of pickup trucks that offer little
installation space for the installation of such a device. Of
course, such a device according to the invention can be used
in all types of motor vehicles. This invention offers the
additional advantage that the outer surface of the cover
element may carry lettering, a logo, a brand, or a drawing
that is always visible in any position of the cover element for
a person positioned outside the motor vehicle. This means
that an advertising effect can be achieved by the cover
element.

An additional problem to be solved by the invention is to
simplify the installation of a device having a camera unit on
a body part of the motor vehicle.

The invention provides for the device to be implemented
as an assembly unit that can be attached to a body part of a
motor vehicle and comprises an assembly element that
carries the following elements: a camera unit that serves for
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recording images of the exterior area of a motor vehicle, a
drive that is connected with and acts on a cover element,
with the cover element being movable by means of the drive
between a closed position and an open position, where the
camera unit is located, inaccessible from the outside, behind
the cover element when the cover element is in closed
position, and where the recording of images can be per-
formed when the cover element is in open position, and
where the assembly element comprises at least one attach-
ment means with which the assembly element can be
attached on the outside on a body part of the motor vehicle.
As an assembly unit, the device is prefabricated in such a
way that all essential elements such as camera unit, drive
including cover element, are already attached to the assem-
bly unit. In addition, the assembly element comprises the
required attachment means for attaching the assembly unit
on the outside of a body part of the motor vehicle. For this
purpose, the body part comprises, advantageously, attach-
ment counter parts that interact with the attachment means
of the assembly element.

An additional problem to be solved by the invention is to
create an installation process for a device having a camera
unit with which the assembly person is able to attach the
device having a camera unit to the motor vehicle with the
least possible effort.

According to the invention, the process for attaching a
device to a body part of a motor vehicle provides for an
assembly element that carries the following elements: a
camera unit that serves for recording images of the exterior
area of a motor vehicle, a drive that is connected with and
acts on a cover element, with the cover element being
movable by means of the drive between a closed position
and an open position, where the camera unit is located,
inaccessible from the outside, behind the cover element
when the cover element is in closed position, and where the
recording of images can be performed when the cover
element is in open position, and where the assembly element
comprises at least one attachment means with which the
assembly element can be attached from the outside on the
body part of the motor vehicle. Said process for attaching the
device according to the invention has the special advantage
that the assembly person is able to attach the assembly
element to the relevant body part of the motor vehicle from
the outside only, without having to perform additional
assembly steps on the inside of the motor vehicle. In
summary, it should be emphasized that only one process step
is necessary for attaching the device according to the inven-
tion, i.e. placing the assembly element on the body part of
the motor vehicle, with the attachment means on the assem-
bly element ensuring simultaneously that the device having
a camera unit according to the invention is held reliably on
the body part. The assembly element may be prefabricated
with all elements, such as camera unit, drive including the
cover element so that the assembly person only needs to
attach the prefabricated assembly element at the defined
location on the motor vehicle. It is possible, of course, to
provide for a fully automatic attachment of the prefabricated
assembly element on the body part of the motor vehicle, for
example by means of a robot or a machine operating in a
similar way.

Furthermore, the invention addresses the additional prob-
lem of creating a device with a housing, specifically for a
camera unit and/or an actuation element that permits a
simple assembly, specifically an assembly without tools. In
addition, this device should comprise as few components as
possible.
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According to the invention, the invention provides for the
support of the component in the assembly element, on the
one hand, and in the cover, on the other hand. This compo-
nent may consist of a movable or rotatable component or of
an immovable or rigid component that is arranged inside the
housing. Specifically, these components form a component
of a drive that is required for a cover element of the camera
unit. The assembly of the device according to the invention
is accomplished by placing the components in their support
in the assembly element and by then fixing the components
in their places by joining the assembly element and the cover
without an additional step. For this purpose, part of the
support for components under discussion is also provided in
the cover, just like in the assembly element. This makes it
possible to eliminate additional support or attachment ele-
ments inside the housing for fixing the components in place
in the housing. In addition, this makes possible a simple
assembly, if necessary without tools, of the device with its
components. Specifically, this makes it possible to eliminate
an assembly tool because the components can simply be
placed by hand in the associated supports in the assembly
element.

In a possible embodiment of the invention, the mecha-
nism may comprise at least one guide contour and at least
one swivel arm, with the cover element being attached with
its rear side on the guide contour and on the swivel arm,
where specifically the cover element comprises on its rear
side a first connection element and/or a second connection
element, with at least one connection element being mov-
ably supported on the guide contour and/or the swivel arm.

It is also possible to design the mechanism in such a way
that, during the movement of the cover element from the
closed position to the open position in a first movement
phase, the cover element moves away from the motor
vehicle and simultaneously swivels around at least one axis,
and that, in a second movement phase, the cover element is
pulled towards the motor vehicle and simultaneously swiv-
els back around at least one axis. Here, it is possible for the
first and the second movement phase to back-overlap. Both
movement phases may also take place sequentially. In the
closed position, the cover element is located directly on the
body of the motor vehicle. Advantageously, in the closed
position, the cover element may contact the body of the
motor vehicle with its rear side. At the rear of the cover
element, at least one gasket is possible that contacts the
vehicle body in the closed position of the cover element.
This makes it possible to effectively protect the camera unit
as well as the drive with its mechanism from moisture, dust,
dirt etc. Advantageously, the swivel arm is hinged on a first
shaft on the cover element, specifically on the first connec-
tion element of the cover element. It is also possible for a
second shaft to be provided, around which the cover ele-
ment, specifically the second connection element of the
cover element, is able to swivel while the drive for moving
the cover element is activated. In this case, the second shaft
travels along the guide contour, with the second connection
element traveling along the guide contour, on the one hand,
and performing a swiveling movement around the second
shaft of the cover element, on the other hand.

According to the invention, the guide contour may have
a linear shape and/or, at least in sections, an arc shape. It is
expedient if the guide contour with a linear shape forms an
angle p with the outer body of the motor vehicle to which the
device is attached, with the angle § being between
1°=p=45°, specifically between 10°<f<35°. By means of the
special design of the angle p it is possible to create a
compact overall arrangement of the device while simulta-
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neously keeping the swiveling range of the cover element
between its closed position and the open position as close as
possible to the body of the motor vehicle. The second shaft
around which the cover element swivels during its move-
ment may simultaneously move along the linear guide
contour. It is of special advantage in one possible embodi-
ment of the invention that the outer surface of the cover
element is essentially aligned vertically relative to the body
of the motor vehicle in the closed position as well as in the
open position. The outer surface of the cover element may
have various contours. It is possible, for example, for the
outer surface to be aligned essentially parallel to the surface
of the vehicle body. It is also possible for the outer surface
to have a curved shape. It is a special advantage of the
invention that in both positions of the cover element, the
user or the person located outside the motor vehicle can
always recognize and observe the outer surface of the cover
element. This outer surface is commonly used for advertis-
ing, information etc.

Another measure for improving the invention may consist
of arranging the swivel arm on a first shaft that can be driven
by an electric motor, specifically with the swivel arm form-
ing a common component with the first shaft. It is also
possible for the swivel arm to be L-shaped. The gearing
between the motor and the cover element may be formed by
a self-locking worm gear.

It may be of special advantage if an assembly element is
provided that has on the rear side several attachment areas
on which the camera unit and the drive, specifically the
electric motor and the shaft, are arranged. Also, in another
possible embodiment of the invention, it is possible for the
attachment areas and/or the guide contour to be joined as one
piece with the assembly element, specifically with the
assembly element forming a joint component with the
attachment areas and/or the guide contour.

Preferably, all components on the assembly element are
prefabricated, which means that the camera unit, the drive
with its mechanism, as well as the cover element are
attached to and/or integrated in the assembly element. At the
same time, the assembly element comprises at least one
attachment means that serves to attach it to the body of the
motor vehicle. All the assembly person needs to do is attach
the prefabricated assembly element to the vehicle body from
the outside. The essential elements of the device according
to the invention, such as camera unit, drive with mechanism,
and the electrical connections for these are passed through a
suitable opening in the body of the motor vehicle, with the
attachment means of the assembly element simultaneously
ensuring that it is held reliably in position on the outside of
the body of the motor vehicle.

It may also be essential for the invention to provide a
position detection system that detects at least the closed
position and the open position of the cover element, with the
electric motor being activated and/or deactivated depending
on the closed and/or open position. The position detection
system may be controlled mechanically, electronically, and/
or by means of software. In one possible embodiment of the
invention, the position detection system may comprise at
least one transmitter whose position is recognized by a
sensor or a switch, with the transmitter specifically arranged
on the first shaft. The sensor may consist of a passive or an
active sensor. For example, the sensor may be a non-contact
or a contact sensor. The sensor may comprise a piezo
element or be designed as a Hall sensor. As an alternative,
a switch may be provided that is operatively connected with
the transmitter. For example, the transmitter may perform,
via the movement of the cover element, a position change
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that is recognized by the switch, or it may contact the switch
appropriately. For example, the transmitter may be provided
on the first shaft. It is also possible to provide the transmitter
on the cover element, specifically on the first and/or on the
second connection element.

In a preferred embodiment of the invention, two trans-
mitters may be provided whose position is detected by one
sensor or one switch each. The first transmitter serves to
inform the position detection system of the open position of
the cover element. The second transmitter has the task of
informing the position detection system of the closed posi-
tion. After the sensor or the switch has received the relevant
information from the transmitter, the electric motor is deac-
tivated so that the cover element remains at rest in the open
position and/or the closed position.

Provisions may also be made for the position detection
system to comprise a control unit that controls, with refer-
ence to time, the drive for the opening movement and the
closing movement of the cover element and/or detects by
means of the power consumption of the motor when the
open position and the closed position are reached. For
example, the control unit can control the opening movement
and the closing movement by means of appropriate soft-
ware, as well as trigger the deactivation of the motor when
the open position or the closed position of the cover element
are reached. Here, it is possible that the software as well as
the control unit detect by means of the power consumption
of the motor when the open position and the closed position
are reached. The control unit may be integrated in the
assembly unit. It is also possible for the control unit to be
located outside the assembly unit, for example inside the
motor vehicle.

Provisions may also be made for the first shaft to comprise
a first gear element that acts on a second gear element of a
second shaft, with the second shaft arranged essentially
parallel to the first shaft. The parallel arrangement of the first
and the second shaft contributes to a compact and space-
saving overall arrangement. In addition, the two shafts
ensure that power is transmitted reliably from the motor to
the cover element. The gear elements referred to above are
designed so that a suitable gear ratio is provided inside the
drive for the electric motor to exert a suitable force on the
cover element so that it reaches its desired position. The
arrangement of the gear elements referred to above makes it
possible for a simple and cost-efficient electric motor to be
used, specifically one with a high speed. By means of using
two shafts as well as suitable gear elements that interact with
each other, it is possible to create a gear ratio that causes
high torque to be generated that acts on the cover element.
In an advantageous embodiment, the second shaft comprises
a third gear element that interacts with a fourth gear element,
specifically a spindle element or a worm element, that is
driven by the electric motor. These four gear elements also
have the favorable effect of exerting a high torque on the
cover element when the electric motor is activated.

In addition, according to the invention, provisions may be
made for the attachment areas to be configured to simulta-
neously serve as support for the first and/or the second shaft.
In addition, it may be an essential characteristic of the
invention that a cover is arranged on the rear side of the
assembly element that essentially covers and/or seals off the
components of the drive and of the camera unit. It may offer
special advantages if, on its inner surface facing the assem-
bly element, the cover has a contour that serves as support
for at least one element of the drive or of the camera unit.
At various locations, the inner surface may have contours
that serve as support for the essential elements of the drive
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or of the camera unit. As a consequence, on the one hand, the
assembly element may have, in defined areas, support sur-
faces and, on the other hand, the cover may have on its inner
surface contours that serve as support surfaces, so that, when
the cover is installed on the assembly element, a reliable
attachment and support of the essential components of the
drive is effected, specifically of the first and/or the second
shaft, the swivel arm, the first and/or the second connection
element, the first and the second shaft, the motor as well as
its motor shaft, the first, the second, the third, and the fourth
gear element, the camera unit, the essential components of
the position detection system, in particular its transmitter, its
sensor, its switch.

According to a preferred embodiment of the invention,
the camera unit is attached immovably on the assembly
element. This creates a simple and space-saving overall
arrangement. The camera unit may be attached immovably
on the assembly element in the closed position as well as in
the open position. At the same time, the camera unit is
suitably aligned relative to the exterior area of the motor
vehicle, specifically at a defined angle relative to the ground.

According to the invention, the invention may also be
designed so that the assembly element comprises a first and
a second guide contour, in each of which a second connec-
tion element is movably supported, with the camera unit and
the electric motor arranged between the first and the second
guide contour. In addition, two swivel arms may be provided
on which the cover element is arranged in a hinged con-
figuration. The swivel arms may be arranged on the first
shaft at a distance from each other. Here, the assembly
element may comprise recesses in which the swivel arms
extend at least partially. These recesses may be components
of the rear-side attachment areas of the assembly element.
Here, the first and the second guide contours delimit the
arrangement of the camera unit and of the electric motor as
well as, for the largest part, of the first and the second shaft
with their associated gears. The position detection system
may also be arranged between the two guide contours.
Having guide contours for the cover element provided on
two sides has the advantage that a reliable, straight, and
uniform movement between the closed position and the open
position can be achieved. At the same time, there is sufficient
space between the two guide contours to arrange there the
essential drive elements as well as the fixed and rigidly
immovable camera unit.

In another advantageous embodiment of the invention, in
the process for attaching the device according to the inven-
tion, the assembly element comprises a lock-type connection
on its rear side with which a reliable attachment to the body
part can be achieved. Without any effort, the prefabricated
assembly element can be locked onto the defined area on the
outside of the body part in a simple manner. Of course,
alternative attachment methods are also possible, for
example a positive and/or frictional and/or material-on-
material connection, or the assembly element may be
attached to the body parts by means of bolts, for example.
Using adhesive for the attachment is also possible.

In addition, the device according to the invention may be
equipped with a camera unit that serves to record images of
the exterior area of a motor vehicle. In order to protect the
camera unit from contamination, a cover element may be
provided on the device which can be moved from a closed
position to an open position by means of a drive, wherein the
camera unit is behind the cover element and inaccessible
from outside in the closed position of the cover element, and
wherein images can be recorded by the camera unit in the
open position of the cover element. Under the terms of this
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invention, component means, among others, a part of the
drive. This may include a motor, a shaft, a gear, a transmis-
sion, etc. Even the camera unit and/or the actuation element
are components under the terms of this invention. In this
device, the camera unit is arranged protected behind the
cover element, with the camera unit itself being arranged
immovably or rigidly on the device. It is also possible to
arrange the camera unit so that it is swivellable by means of
a drive, or that it is movable on the device.

It is also possible that, in addition to the camera unit, or
optionally, the device comprises an actuation element in the
form of a handle or button element which serves to actuate
manually or electrically a lock for a movable part such as a
lid, a door, etc. Expediently, this actuation element may also
be provided behind the cover element for a camera unit. It
is also possible for the device to comprise only the actuation
element without a camera unit, in which case the actuation
element will always be arranged behind a movable cover
element that can be actuated by a drive.

Also, the device may optionally be equipped with a
proximity sensor, to be arranged specifically in or on the
cover element. This proximity sensor makes it possible to
control the cover element when, for example, the proximity
sensor senses an object in its proximity. This makes it
possible to move the cover element from its closed position
to its open position. This may be advisable, for example, if
a pedestrian approaches closer than the minimum distance
from the device according to the invention, with the prox-
imity sensor detecting an associated signal, thereby trigger-
ing the recording of images by means of the camera unit.
The proximity sensor may use this signal also for lifting the
cover element, for example, so that the actuation element
becomes accessible for an operator of the vehicle. In this
case, a camera unit may optionally be installed behind the
cover element, but is not mandatory.

It is also possible to provide an opening in the assembly
element through which the camera is able to record images,
or through which the actuation element can be reached, with
said opening being closed by the cover element in closed
position. For an interior space of the device located behind
the cover element to be protected from contamination, a
gasket may be provided between the cover element and the
device, specifically the assembly element. This gasket may
consist of an elastic material, in particular rubber or silicon,
or may be formed by a labyrinth seal.

In the device according to the invention, it is also possible
that at least one component resting in the housing is formed
by a motor, a camera unit, and/or a control unit, with the
support of the resting components comprising a receptacle,
on the one hand, and a securing element, on the other hand.
Expediently, the receptacle forming a support for the resting
component is arranged in the assembly element so that the
resting component only needs to be placed into this associ-
ated receptacle. However, in order to fix or hold the resting
component immovably in this receptacle, at least one secur-
ing element as referred to above may be provided, to be
provided on the cover. The securing element itself may be
designed with spring action or to be resilient in order to
accommodate dimensional tolerances. Of course, it is also
possible to hold a resting component in its receptacle by
means of several securing elements. Expediently, the con-
tour of the receptacle matches the contour of the resting
component so that it can be arranged positively in the
receptacle. In addition, a fixing element may be provided in
order to fix the component in position in its associated
receptacle. This fixing element may consist of a lock-type
element. By means of this additional fixing element, it is
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possible to ensure that the component in question does not
fall out of its receptacle in the assembly element if this
element is turned over or tilted before the cover is attached.

In the device according to the invention, it is optionally
possible that at least one movable component is formed by
a rotatable shaft that represents a component of the drive,
specifically a gear of the drive, with the component held in
the housing by the support on one side only, or on several
sides. For example, it is possible to hold the movable
component in the housing only by means of a left-side or a
right-side support. The support that is usually provided on
the other side may be formed by another movable compo-
nent. For example, a shaft with a gear wheel may have one
support in the shaft section, and may receive a second
support in that an additional gear wheel interacts mechani-
cally with the gear wheel on the shaft. As a consequence, in
conventional terms, only a one-sided support of the com-
ponent in question (e.g. shaft with gear wheel) is provided.

In addition, in the device according to the invention, it is
optionally possible that at least one support of a movable
component is formed by two support halves, wherein, in an
attachment area, a first support half is provided on the rear
side of the assembly element, i.e. on the side facing away
from the cover element, and/or wherein a second support
half'is provided on the inner surface of the cover, i.e. the side
of the cover that faces the assembly element. Regarding the
support of the movable component, it is also possible to
provide, on the assembly element, a fixing element for the
movable component. Joining the assembly element and the
cover, which is accomplished expediently by placing the
cover on the assembly element, will then create the complete
support of the movable component.

The first and the second support half of a support for a
movable component may be of semi-circular or semi-cylin-
drical shape in order to optimally support a shaft (represent-
ing the movable component) rotatably. The movable com-
ponent will then be held positively but rotatably in the
support. In order to avoid axial shifting of the movable
component in the support, at least one side of the support is
closed so that the overall support is made (semi-) cylindrical
by the first and the second support half. Expediently, the side
opposite the closed side will then be designed open which
allows the shaft to protrude from the support unilaterally. It
is also possible for the support to have open sides on the left
and on the right side; however, the movable component in
form of a shaft does not receive axial support in this case. Of
course, it is also possible for both sides of the support to be
closed so that the associated movable component will be
held axially in the support on the left as well as on the right
side.

The first and the second support half may mirror each
other and comprise a free space in order to provide sufficient
space for the component during movement. For example,
this free space may be required if the component consists of
a shaft with a gear wheel or a swivel arm or a similar item.
In addition, the first and the second support halves may have
the form of ribs, where the protruding ribs form the concrete
support locations for the component. This makes an espe-
cially material-saving design of the device possible.

Furthermore, the device according to the invention may
optionally provide for one or all components to be placed
loosely into the associated support in the assembly element
so that they will be held in a fixed location in the housing
only after the cover is placed on top.

It is also possible in the device according to the invention,
that at least one support on the assembly element protrudes
bridge-like from the rear side that is specifically of a flat
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design, simultaneously forming a guide contour for the
movable cover element. The bridge-like support on the
assembly element is thereby able to perform two functions
in that, on the one hand it supports an associated component,
for example a shaft, rotatably in the housing while, on the
other hand it provides a guide contour for the movable cover
element. This makes it possible to obtain an especially
compact device with a movable cover element.

Expediently, the device according to the invention may
provide for the cover, on its inner surface facing the assem-
bly element, to comprise a contour that serves as a support
for at least one element of the drive or of the camera unit.
By means of a suitable design of the contour that is geo-
metrically coordinated with the support of the components,
the components are held fixed in position in the housing. It
is also possible for the securing elements that are referred to
above and which may protrude in pin-like fashion, for
example, to be present on the inner surface of the cover in
order to fix the components in place in their receptacles in
the assembly element.

In order to attach the cover to the assembly element, at
least one holding element may be provided. This holding
element may be pin-shaped. It is possible to arrange the
pin-shaped holding element on the assembly element and for
it to act positively with a corresponding passage in the cover
in order to securely attach the cover to the assembly element.
It is also possible for the holding element to consist of a clip
or a locking element for securely connecting the cover and
the assembly element with each other. Here, the holding
element may also be designed to render the connection of
cover and assembly element permanent or non-permanent.
As a consequence, the holding element may be designed as
a suitably shaped locking element.

In order to achieve a good seal of the device according to
the invention, the cover may be designed as a shell with a
surrounding rim on the inner surface, having specifically at
least one passage for electrical plugs or a power cord that
serves for the power supply of the device according to the
invention. The surrounding rim of the cover referred to
above may interact with a flat area of the assembly element
or with a rim of complementary design of the assembly
element. The rim on the assembly element may overlap the
surrounding rim of the cover or may be arranged inside the
same, thereby making a simple labyrinth seal achievable.
Additionally, between the surrounding rim and the assembly
element, a gasket may be provided which makes it possible
to achieve a watertight closure of the housing consisting of
the cover and the assembly element. The gasket may be
provided between the two elements independent of the
design of the cover and the assembly element. An especially
simple design can be achieved by making the assembly
element flat in the sealing area and having it interact with the
surrounding rim of the cover. The passages referred to above
for a plug or an electric line may also be equipped with a
gasket. Also, the plug itself may serve as a seal for the
passage.

It is also possible for the cover element, the assembly
element, and/or the cover to consist of one molded part,
specifically an injection-molded part. Thereby, the assembly
element and/or the cover may be engineered as one piece.
Plastic or light metal, specifically aluminum, can be used as
material for the cover element, the assembly element, and/or
the cover. It is also possible to make the elements referred
to above of stainless steel or brass.

Additional advantages, characteristics, and details of the
invention are given in the following description that
describes an embodiment of the invention in detail with
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reference to the figures. The characteristics referred to in the
claims and in the description may be essential for the
invention either individually and by themselves or in any
combination thereof.

FIG. 1 shows the device having a camera unit according
to the invention, where a cover element is provided that is
in its closed position and therefore covers the camera unit,

FIG. 2 shows the device according to FIG. 1 where the
cover element is moved from the closed position to the open
position,

FIG. 3 shows the device according to FIG. 1 where the
open position of the cover element is reached,

FIG. 4 shows a rear view of the device according to FIG.
15

FIG. 5 shows another rear view of the device according to
FIG. 1,

FIG. 6 shows another rear view of the device according to
FIG. 1,

FIG. 7 shows another view of the cover shown in FIG. 5,
and

FIG. 8 shows another detail view of the cover that holds
and supports components of the drive, specifically the elec-
tric motor and various shafts.

FIG. 1 shows a device having a camera unit 10 according
to the invention that is attached to a motor vehicle. The
attachment is located in or at the rear end area on a body part
5 of the motor vehicle. The camera unit 10 serves to record
images of the exterior area 6 of the motor vehicle, especially
while the motor vehicle owner is parking the vehicle. A
cover element 30 is provided that can be moved by means
of a drive 50 from a closed position 1, shown in FIG. 1, to
an open position 2, shown in FIG. 3. In the closed position
1 of the cover element 30, the camera unit 10 is located,
inaccessible from the outside, behind the cover element 30.
The cover element 30 completely closes off the camera unit
10 so that a recording of images is not possible. When, by
means of the drive 50, the cover element 30 is moved to the
open position 2, a corresponding swiveling movement of the
cover element 30 results, with FIG. 2 showing an interme-
diate position of the cover element 30.

With the cover element 30 in open position 2, the record-
ing of images of the exterior area 6 of the motor vehicle can
be performed. As can be seen from FIG. 1 to FIG. 3, the
cover element 30 has an outer surface 31 that an observer
from the exterior area 6 is able to see. The exterior surface
31 may serve as a carrier of information. For example, the
brand logo of the motor vehicle, a symbol, or lettering may
be applied to the exterior surface 31. The exterior surface 31
may have different geometric shapes. In this embodiment
according to FIG. 1 to FIG. 3, the exterior surface 31 is
shaped with straight lines. Of course, in an embodiment not
shown explicitly, the exterior surface 31 may have a differ-
ent geometric shape; specifically, the exterior surface 31
may be curved in relation to the exterior area 6, having in
particular a convex and/or concave shape.

As is shown in FIG. 1 to FIG. 3, the drive comprises a
special mechanism that ensures that during the movement of
the cover element 30 between the closed position 1 and the
open position 2 the exterior surface 31 is always in the
exterior area 6 of the motor vehicle in any position of the
cover element 30. At the same time, this special mechanism
for moving the cover element 30 means that, in any position
of the cover element 30, the exterior surface 31 is always
visible to a person located in the exterior area 6 of the motor
vehicle.

It can also be seen that the mechanism for moving the
cover element 30 requires a guide contour 51 as well as a
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swivel arm 52. In this particular embodiment, two guide
contours 51.1, 51.2 are provided that can be seen in FIG. 4
and FIG. 6 on the rear side. Also, two swivel arms 52 are
provided in the drive 50, with both swivel arms 52 arranged
at a distance from each other, as shown in FIG. 4. In
addition, on its rear side, the cover element 30 comprises
two first connection elements 53 and two second connection
elements 54. The first connection element 53 is connected
with a swivel arm 52, hinged around the axis 55. The second
connection element 54 is supported on the guide contour 51.
In this embodiment, the guide contour 51.1, 51.2 extends
linearly. When the drive 50 is activated, the cover element
30 swivels around the first axis 55 while the cover element
30 simultaneously travels along the guide contour 51.1, 51.2
on its second connection element 54. While the cover
element 30 is sliding along the guide contour 51.1, 51.2, a
simultaneous rotary movement takes place around the sec-
ond axis 56 that also shifts simultaneously in translatory
manner along the guide contour 51.1, 51.2.

As can be seen in FIG. 1 to FIG. 3, the mechanism is
designed so that during the movement of the cover element
30 from the closed position 1 to the open position 2 in a first
movement phase 3 that is shown in FIG. 2, the cover element
30 moves away from the motor vehicle or the body 5.
Simultaneously, the cover element 30 swivels around the
first axis 55 as well as around the second axis 56, with the
axis 56 moving along the guide contour 51.1, 51.2 at the
same time. In a second movement phase 4, the cover element
30 is pulled towards the motor vehicle, with the cover
element 30 simultaneously swiveling back around both axes
55, 56.

The linear guide contour 51.1, 51.2 forms an angle  with
the outer body 5 of the motor vehicle. This angle §§ is an
acute angle which has the effect of permitting a compact
design of the device according to the invention while also
placing the swivel range as well as the swiveling movement
of the cover element 30 as close as possible to the motor
vehicle body 5. As FIGS. 1 to 3 show, the exterior surface
31 of the cover element 30 is aligned essentially vertically
in relation to the motor vehicle body 5 in the closed position
1 as well as in the open position 2. This increases the
visibility of the exterior surface 31 for a person in the
exterior area 6. At the same time, this makes it possible to
place the cover element 30 as close as possible to the body
5 of the motor vehicle in any position 1, 2. In the open
position 2, the cover element 30 is located above the camera
unit 10 that is therefore able to reliably record images of the
exterior area 6. In this embodiment, the camera unit 10 is
inclined towards the surface on which the motor vehicle
stands.

FIGS. 110 4 also show that each swivel arm 52 is arranged
on a first shaft 57 that is driven by an electric motor 59. In
addition, a second shaft 58 is provided that extends parallel
to the first shaft 57. The first shaft 57 comprises a first gear
element 61 that acts on a second gear element 62 of the
second shaft 58. In addition, the second shaft 58 comprises
a third gear element 63 that interacts with a fourth gear
element 64. The fourth gear element 64 is a component of a
third shaft 65, specifically the motor shaft of the electric
motor 59. In this embodiment, the fourth gear element 64 is
configured as spindle element or as worm gear. This special
configuration of the drive, specifically the first shaft 57, the
second shaft 58, the gear elements 61, 62, 63, 64, and the
third shaft 65 advantageously serves for exerting a high
torque by means of the electric motor 59 on the cover
element 30 during its movement in either the position 1 or
2. Of course, the drive 50 may also be configured differently,
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i.e. specifically comprise only one shaft with an electric
motor that ensures the required movement of the cover
element 30.

In this embodiment, the swivel arms 52 are connected as
one piece with the first shaft 57, which means that the swivel
arms 52 form a single component with the first shaft 57.
Also, the first gear element 61 that is located between the
two swivel arms 52 is connected as one piece with the first
shaft 57. The first gear element 61 has a special design where
the gear element extends around the axis of rotation of the
first shaft 57, with the gear element 61 with its individual
teeth extending only for a quarter circle around the axis of
the first shaft 57. The second gear element 62 is also
connected with the second shaft 58 as one piece. Here, the
second shaft 58 has a smaller diameter than the first shaft 57.
At a distance from the second gear element 62, the third gear
element 63 is also placed on the second shaft 58.

As all Figures show, an assembly element 70 is provided
on which all elements are carried, such as the camera unit
10, the drive 50, including the first shaft 57, the second shaft
58, the electric motor 59, and the cover element 30. This is
shown especially clearly in FIG. 4 that shows the rear side
of the assembly element 70, with the assembly element 70
comprising several attachment areas 90 on which the ele-
ments referred to above that are carried by the assembly
element 70 are attached and/or supported. This makes it
possible to prefabricate the assembly eclement with the
essential elements, specifically the camera unit, the compo-
nents of the drive, and the cover element 30. In addition, on
its rear side, the assembly element 70 comprises two attach-
ment means 71 that serve to attach the assembly element 70
in a simple way to the outside of the body part 5 of the motor
vehicle. As a consequence, the device according to the
invention may be present in the form of a pre-assembled
assembly element that requires only a single process step for
its attachment to the outside of the body 5 of the motor
vehicle 5. Here, the body 5 comprises suitable correspond-
ing attachment means that interact with the attachment
means 71. For example, the attachment of the assembly
element 70 to the body 5 can be achieved by a bolted
connection, a locking connection, etc.

The attachment areas 90 referred to above simultaneously
serve as support of the first shaft 57, the second shaft 58, the
third shaft 65. It is a special feature of the invention that the
attachment areas 90 as well as the guide contours 51.1, 51.2
are joined as one piece with the assembly element 70. The
assembly element 70 may be an injection-molded part made
of plastic, for example.

As FIG. 4 clearly shows, the device according to the
invention comprises a position detection system 80 that
detects the closed position 1 and the open position 2 of the
cover element 30. For this purpose, the position detection
system 80 comprises a first transmitter 81.1 and a second
transmitter 81.2. Both transmitters 81.1, 81.2 are arranged
on the first shaft 57 and each comprise a cam 84 that
protrudes like a projection. The transmitter 81.1, 81.2 and
their cams 84 each interact with a switch 82.1, 82.2. The first
transmitter 81.1 is responsible for detecting the closed
position 1. The transmitter 81.2, on the other hand, is
responsible for detecting the open position 2. This works as
follows: when the rotating cam 84 of the transmitter 81.1
activates the switch 82, specifically actuates it mechanically,
this event is reported to a control unit 83 which, in turn,
deactivates the drive 50, specifically the electric motor 59.
When the rotating cam 84 of the second transmitter 81.2
switches the associated switch 82.2, this is reported to the
control unit 83, or the control unit 83 detects this switch
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condition which, in turn, performs a deactivation of the drive
50, specifically a deactivation of the electric motor 59 which
causes the open position 2 of the cover element 30 to be
detected.

For example, the control unit 83 may be located outside
the device according to the invention, e.g. inside the motor
vehicle, as shown schematically in FIG. 4. As an alternative,
the control unit 83 may be located below the switches 82.1,
82.2 that is located on suitable attachment areas 90 of the
assembly element 70.

As an alternative, the position detection system 80 may be
configured with a control unit 83 that controls, with refer-
ence to time, the drive 50 for the opening movement and the
closing movement of the cover element 30, and detects from
the power consumption of the motor 59, for example, when
the open position 2 and the closed position 1 is reached.
Preferably, suitable software for performing such a power
consumption detection is integrated in the control unit 83.

FIGS. 1 to 4 show by a dotted line the arrangement of an
optional proximity sensor 14. This sensor may be arranged
in or on the cover element 30 or on the assembly element 70.
In addition, the camera unit 10 may be replaced or aug-
mented by an actuation element 12.

FIG. 5 shows the device according to the invention from
the rear side 70.2 of the assembly element 70. Here, the
cover 100 is joined with the assembly element 70 and forms
the housing 110. In order to attach the cover 100 securely to
the assembly element 70, pin-type holding elements 73 are
arranged on the assembly element 70 that protrude from the
rear side 70.2. The cover 100, on the other hand, is equipped
with passages 106 for the holding elements 73 in order to
guide the cover 100 over the holding elements 73. To
prevent the cover 100 from detaching from the holding
elements, locking rings 74 are provided that interact posi-
tively and/or frictionally with the holding elements 73,
holding the cover 100 in its assembled position on the
assembly element. In order to seal the housing towards the
rear side 70.2, a gasket 32 is provided between the assembly
element 70 and the cover 100. Expediently, this gasket 32
rests on a continuous rim 104 of the cover 100 and interacts
with the rear side 70.2 of the assembly element 70. The rear
side 70.2 is flat in the area of the continuous rim so that a
good sealing effect can be achieved.

FIG. 5 also shows that the cover 100 comprises a passage
103 for a plug 40 so that the device can be connected by
means of an electric cord. For the passage 103, a gasket may
also be provided to seal the cover 100 at this location.
However, it is also possible that the plug that is supplied
from the outside and interacts with the plug 40 seals the
passage 103. In that case, an additional gasket at this
location is not necessary.

The entire cover 100 can also be firmly connected with the
assembly element 70 by means of thread-shaped holding
elements 73 or clip-shaped holding elements 73 or clips or
lock-type holding elements 73. In FIG. 5, a total of 4 holding
elements 73 are used that are arranged at the edge on the
vertical side edges of the cover 100.

FIG. 5 also shows that the entire device can be attached
to the body 5 of the motor vehicle by means of the
attachment means 71. Said attachment means 71 are con-
figured like expanding plugs and interact with an associated
hole in the body. After inserting the attachment means 71
through the holes in the vehicle body 5, a pin is pushed into
the attachment means 71 which causes the attachment means
71 to expand and to hold the entire device positively and/or
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frictionally on the vehicle body 5. Here, the installation of
the device may be performed exclusively from the exterior
area 6 of the vehicle 6.

FIG. 6 shows the device from the rear side 70.2 of the
assembly element 70, with the cover 100 removed. For a
better illustration, the first shaft 57 was also removed from
its supports 91 so that a detailed view of the relevant
attachment area 90 and of the support 91 can be shown.
However, the second shaft 58 is arranged in its comparable
support 91 in the assembly element 71. The first shaft 57, the
second shaft 58, and the motor shaft 65 represent movable
components in terms of the device according to the inven-
tion that are arranged in a fixed location in the housing 110
by the support 91. The motor 59 as well as the camera unit
10 or the actuation element 12 are arranged on the assembly
element 70 as immovable parts. In FIG. 6, the control unit
83 has also been removed in order to be able to give a detail
view of the support 91 for the immovable control unit 83.
Also, a proximity sensor 14 is optionally arranged on the
rear side 70.2 of the assembly element that can be attached
by means of a support 91 to the assembly element 70,
comparable with the position detection system 80. The
comparable proximity sensor 14 is arranged optionally in the
cover element 30 in the FIGS. 1 to 4 and is therefore
indicated by a dotted line only.

Below, the support 91 for a movable component 57, 58,
65 is described in detail. The first shaft 57 is partially
supported on the left and the right by means of the supports
91 in the attachment areas 90 on the assembly element 70.
For this purpose, first support halves 91.1 having a semi-
circular cross-section are molded into the assembly element
70.

For the first shaft 57 to be held axially in the support 91,
the outer sides 91.3 of the support halves 91.1 are continu-
ous. By contrast, the inner sides 91.3 of the first support half
91.1 are open in order to make it possible to pass the first
shaft 57 through on these sides. The first support halves 91.1.
of'the shaft 57 comprise a free space 71.7 that serves to make
it possible to pass through the swivel arm 52 that is attached
to the shaft 57. As a consequence, the first support halves
91.1 are arranged on the rear side 70.2 of the assembly
element 70 in the form of ribs. The first shaft 57 is placed
only into the first support halves 91.1 and is supported
movably in the housing 110 by the second support halves
91.2 that are arranged in the cover 100. This only requires
the cover 100 to be placed on the assembly element 70. FI1G.
7 shows in detail the second support halves 91.2 that are
shaped to be essentially geometrically complementary to the
first support halves 91.1 in the assembly element 70. The
first support halves 91.1 and the second support halves 91.2
are positioned directly opposite from each other in order to
be able to securely support the associated components when
the housing 110 is closed.

FIG. 6 also shows that the second shaft 58 is also arranged
movably by means of suitable first support halves 91.1 on
the assembly element 70. For this purpose, the first support
halves 91.1 are shaped semi-cylindrically in order to accept
rotatably the round shaft ends of the second shaft 58. In the
support 91 for the second shaft 58, the outer sides 91.3 are
also closed in order to hold the shaft axially in the housing
110.

The immovable components, such as the motor 59 and the
camera unit 10 or the actuation element 12 or the position
detection system 80, are held on the assembly element 70 by
means of the supports 91. For this purpose, suitable recep-
tacles 91.5 are arranged on the assembly element 70 that
essentially match the outer contours of the immovable
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components. The support 91 for the position detection
system 80 is formed by a linear guide that also serves as the
receptacle 91.5. As a consequence, the position detection
system 80 is simply pushed into the elongated receptacle
91.5. The motor 59 is also placed in its receptacle 91.5 that
has a complementary geometry, and the camera unit 10 or
the actuation element 12 are also placed in the receptacle
91.5 of complementary geometry in the assembly element
70. In order to also hold the immovable components fixed in
their locations in the housing 110, suitable securing elements
91.6 are arranged on the cover 100 that ensure that the
immovable components are pushed into their receptacle 91.5
when the cover 100 is installed on the assembly element 70.
FIG. 7 shows only the cover 100 in a view of its inner
surface 101. It clearly shows the contours 102 for attaching
the movable and immovable components that are formed by
the second support halves 91.2 and the securing elements
91.6. The cover 100 is essentially box-shaped and comprises
a continuous rim 104 that protrudes from the inner surface
101. The inner surface 101 is designed not flat but contour-
rich in order to thereby hold the components of the device
fixed in their locations in the housing 110. In the upper left
and right attachment area 90 of the device (in the view of
FIG. 7), the second support halves 91.2 for the first shaft 57
can be seen clearly; these interact in a complementary
manner with the first support halves 91.1 of the assembly
element 70, forming the total support 91 for the shaft 57.
Above the passage 103, the second support half 91.2 for the
second shaft 58 can be seen that is created in a semi-
cylindrical shape in the inner surface 101 of the cover 100.
The second shaft 58 (in the view of FIG. 7) is only supported
on the left side in the housing 110. The support of the second
shaft 58 on its right side is achieved by means of the fourth
gear element 64 that is arranged on the motor shaft 65 of the
motor 59 (see also FIG. 8). The motor shaft 65 is also
supported by a second support half 91.2 in the cover 100.
This support haltf 91.2 is also created in a semi-cylindrical
shape in the cover 100. As an immovable part, the motor 59
itself is supported immovably in the support 91 by the
contour 102 and the securing element 91.6 that is of comple-
mentary design. The camera unit 10 or the actuation element
12 is pushed into the receptacle 91.5 of the assembly
element 70 by the three securing elements 91.6 that are
arranged in the shape of cams or bridges above or on the
right side of the passage 103 on the inner surface 101 on the
cover 100. These securing elements 91.6 may be designed
with spring action in order to press the camera unit 10 or the
actuation element 12 into the receptacle 91.5. The cover 100
as well as the assembly element 70 may be designed as one
piece, and produced as a cast or injection-molded part.
For the sake of clarification, FIG. 8 shows the second
shaft 58 drawn in the cover 100 that interacts mechanically
with the motor 59 that is also shown. As can be seen clearly,
the second shaft 58 is supported only on the left side (in the
view of FIG. 8) in the cover 100 by the second support half
91.2 or by the support 91. On the right side, the second shaft
58 is not supported. However, the motor shaft 65 that
extends transversely to the second shaft 58 assumes this
support function because the third gear element 63 on the
second shaft 58 interacts with the fourth gear element 64 on
the motor shaft 65. The gearing between the second shaft 58
and the motor shaft 65 forms a self-locking worm gear. This
self-locking feature makes it possible for the cover element
30 to be held automatically in the closed position 1 or the
open position 2 or in any position in between, and it can only
be moved out of these positions by a rotation of the motor
shaft 65. This means that the motor 59 can be switched off
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in the closed position 1 or the open position 2, but the cover
element 30 will still remain in these positions. The upper end
of the motor shaft 65 that extends beyond the worm gear 64
or the fourth gear element 64 is arranged in the cover 100 in
a second support half 91.2 so that this shaft 65 can not be
pushed away by the gear wheel 63 of the second shaft 58.
The detail enlargement of the cover 100 in FIG. 8 clearly
shows the bridge-shaped securing elements 91.6 for the
camera unit 10 or the actuation element 12 above the
passage 103. In this case, these elements 91.6 are designed
with spring action in order to be able to compensate for
dimensional or manufacturing tolerances etc. during the
assembly of the device. In addition, high mechanical stresses
in the device can thereby be avoided during the assembly of
the assembly element 70 with the cover 100 and the com-
ponents arranged in between.

FIG. 8 also clearly shows a section of the continuous rim
104. The second support half 91.2 for the first shaft 57 is
located on the upper right in FIG. 8. Here, the second
support half 91.2 is separated by the free space 91.7 so that,
on the left, the second support half 91.2 is formed by the
rib-shaped bar 91.4.

LIST OF REFERENCE NUMBERS

1 Closed position

2 Open position

3 First movement phase

4 Second movement phase

5 Motor vehicle body

6 Exterior area of the motor vehicle
10 Camera unit

12 Actuation element, specifically handle or button element
14 Proximity sensor

30 Cover element

31 Outer surface

32 Gasket

40 Plug/line

50 Drive

51 Guide contour

51.1 First guide contour

51.2 Second guide contour

52 Swivel arm

53 First connection element
53.1 First connection element
53.2 First connection element
54 Second connection element
54.1 Second connection element
54.2 Second connection element
55 First axis

56 Second axis

57 First shaft

58 Second shaft

59 Motor, electric motor

61 First gear element

62 Second gear element

63 Third gear element

64 Fourth gear element

65 Third shaft, motor shaft

70 Assembly element

70.1 Front side

70.2 Rear side

71 Means of attachment

72 Opening

73 Holding element (pin-shaped)
74 Locking ring

80 Position detection system
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81 Transmitter

81.1 Transmitter

81.2 Transmitter

82 Sensor, switch

82.1 Sensor, switch

82.2 Sensor, switch

83 Control unit

84 Cam

90 Attachment area

91 Support

91.1 First support half for movable component
91.2 Second support half for movable component
91.3 Side of the support half

91.4 Rib-shaped bar of a support half

91.5 Receptacle for immovable component
91.6 Securing element for immovable component
91.6 Free space

100 Cover

101 Inner surface

102 Contour

103 Passage (for 40)

104 Continuous rim

105 Outer surface

106 Passage (for 73)

110 Housing

The invention claimed is:
1. A device with an assembly element and a cover that
together form a housing, specifically for a camera unit
and/or an actuation element wherein at least one component,
specifically a component of a drive, is arranged inside the
housing, wherein the component receives support in the
assembly element on the one hand, and in the cover, on the
other hand,
wherein a camera unit that serves for recording images of
the exterior area of a motor vehicle and a cover element
are present, the cover element being movable by means
of the drive from a closed position to an open position,
the camera unit is located, inaccessible from the out-
side, behind the cover element when the cover element
is in closed position, and the recording of images can
be performed when the cover element is in open
position, and the component is a part of the drive,

wherein at least one support of a movable component is
formed by two support halves, wherein, in an attach-
ment area, a first support half is provided on the rear
side of the assembly element and/or a second support
half is provided on the inner surface of the cover,

wherein the first support halves having a semi-circular
cross-section and are molded into the assembly ele-
ment.
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2. The device according to claim 1, wherein at least one
component is supported movably in the support of the
assembly element and the cover, with specifically the com-
ponent being a component of the drive.

3. The device according to claim 1, wherein an opening
provided in the assembly element through which the record-
ing of images by the camera unit can be performed, with the
opening being closed by the cover element in the closed
position.

4. The device according to claim 1, wherein at least one
component resting in the housing is formed by a motor, a
camera unit, and/or a control unit, with the support of the
resting components comprising a receptacle, on the one
hand, and a securing element, on the other hand.

5. The device according to claim 1, wherein at least one
movable component is formed by a rotatable shaft that
represents a component of the drive, specifically a gear of
the drive, with the component held in the housing by the
support only on one side or on several sides.

6. The device according to claim 1, wherein the first and
the second support half are semicircular and specifically
comprise an open side.

7. The device according to claim 1, wherein the first and
the second support half mirror each other and specifically
comprise a free space in order to provide sufficient space for
the component during movement.

8. The device according to claim 1, wherein one or all
components are placed loosely into the associated supports
in the assembly element so that they are held in a fixed
location in the housing only after the cover is placed on top.

9. The device according to claim 1, wherein at least one
support on the assembly element protrudes bridge-like from
the rear side that is specifically of a flat design, simultane-
ously forming a guide contour for the movable cover ele-
ment.

10. The device according to claim 1, wherein the cover, on
its inner surface facing the assembly element, comprises a
contour that serves as a support for at least one element of
the drive or of the camera unit.

11. The device according to claim 1, wherein the cover is
arranged on the assembly element by means of at least one
holding element.

12. The device according to claim 1, wherein the cover
may be designed as a shell with a surrounding rim on the
inner surface, having specifically at least one passage for an
electrical plug or a power cord.

13. The device according to claim 1, wherein at least one
gasket that specifically is positioned flat against the assem-
bly element is provided between the cover and the assembly
element.



